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[57] ABSTRACT 

An inventive page encoding, printing, retrieval and 
archiving system and method wherein docun:ient infomia- 
tion designators are enc9sled«.£^pages. The designator 
includes information regarding tiie Tgc^on of the digita l 
representation of the page and optionally includes p age 
generation and ^reproduction ^infonnatio n. An eohanccd 
copier or facsimile macliine scans the printed designator and 
retrieves tiie stored digital representation of the page and 
outputs a '^ subsequent original " of the page. In the 
alternative, when the copier cannot directly access the digital 
representation of the page, the enhanced copier can decode 
the page generation and reproduction information found in 
the designatoa: and apply the information to production of a 
high quality photocopy. The inventive equipment is addi- 
tionally adapted to create digital representations of pages, 
create designators for the digital representations, store the 
^^'ffit?^ T-qTf(><jfinrari ons alonj^ with the designator s, and out- 
put printed versions of the pages iacluding the designates. 

34 Claims, 4 Drawing Sheets 
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SYSTEM AND METHOD FOR ARCHIVING retrieve docum ents in a universal page description language 

DIGITAL VERSIONS OF DOCUMENTS AND which iS-fldt application- spccO ic: 

FOR GENERATING QUALITV PRINTED " » is. therefore, an objective of the present invention to 

DOCUMENTS THEREFROM provide copiers and facsimAljp _tn ^ghin es.(hereinafter referred 

ixnrtrvrrTn ^ machines") capable of retrieving digital rewesenr 

FIELD OF THE INVENTION tations of stored documents and outputting subsequent ori5 - 

Thc invention relates generally to the fields of on-line nals of documents having inventive indicia printed thereon , 

document generation, facsimile reproduction, document It is another objective of the invention that the above- 

imaging, photocopying, and archiving. More speciAcally, It described copiers and fax madiines have the capability of 

relates to the encoding of information in marks on printed ^° aiternativcly providing high quality re^Hoductions of docu- 

documents to facilitate document ardiiving and rqiroduc- meats by scanning and utilizing reproduction information 

tion either through on-line storage and retrieval of the encoded in the inventive indicia provided on the printed 

document, scanning and rqxroduction of printed documents document 

utilizing information encoded in marks printed thereon, or It is yet another objective of the invention to provide a 

scanning and standard reproduction of printed documents to method for producing subsequent ori ginais.of printed docu- 

output either a paper or an electronic version of the docu- ments having inventive indicia encoded ttiexeon. 

Another objective of the invention is t o allow a user to 

BACKGROUND OF THE INVEITOON ^u^^^avcadigtal^^ 

2p a-sSBSMtTHtffl^"ora page descnption file, including the 

The quality of document reproduction by photocopying i nventive indicia encoded thereo n or saving a pointer to a 

has improved greatly in recent years but has, as an under- previously stored digital representation, 

lying defect, the Inherent problem that, while an original it is also an objective of the invention to provide an 

document can be referred to as the "0th generation," all enhanced copier system for creating digital representations \j , 

copies are first generation, at best. Degradation of copy of scanned documen ts, said digital representations being v 

quality is inevitable as copies are made from successive (i.e., appended widi the inventive encoded indicia , 

first, second, third, etc.) generation copies wherein the yet another objective is to provide an enhanced copier 

cumuktive degradation (^nultmutcly^^ ^^^^ ^^1^ preprocessing scanned or computer- 

mzable document IdeaUy. one would like to produce an ^^^^^^ documents for storage and of encoding inventive 

onginal-quality document each time reproduction of a ^ indicia therefor. 

printed document by photocopier or facsimile machine is *u u- * • *• • * \ 

desired. anotho^ objecnve of the invention is to provides. 

^ . . ^ . ... printed indicia on an original ty rinted docum ent which has \ 

Photocopying and fac^e u-ansmission improvements ^^^n treorocessed bv a comAu ter said i£3Eia encoding \ 

have been realized m die tedmology as evidenced by thereon at least document pagndentiflcation a nd compute \ 

Japanese Patent No. 05-041811 entiOed "Reproduction location identiiication and^tionaUy including document / 

^ ,?l°L^ xT^cfn^'In^^^ generation informaaon. and/or document reproduction / 

and U,S. Pat. No. 4^49219 entitled *Tmage Infonnation fnfonnation 
IVansmission System." 

Another apia-oach to document ^^reproduction'* is to print SUMMARY OF THE INVENTION 

out the document, provided that there is a digital version of 40 These and other objectives are realized by die inventive 

the same resident in a con^uter, the computer is linked to a encoding, printing, and document production system and ^ q 

fainter for ou^utting a printed version of the document, the method whereby document information designators, called 

user is permitted access to the document and knows how to "DocIDs ** are encoded for documents. Each document page 

access the computer-resident version of the document the has its own unique DocID which uniquely i dentifies die ^ 

original application used to create the document is available, 45 page, includes computer-resident document location 

and the document hasn*t been edited in the interim. Several information, and may optionally include document genera - 

Xerox patents, including U.S. Pat No. 5,060.980 entitled tion and repr od uction infona ation. 

**Form Utilizing Encoded Indications for Form Field An enhanced copier scans die printed DocID and retrieves 

Processing," have disclosed a basic scheme for accessing the stored digital representati on of the doctmient (e.g.. an 

computer-resident version forms by providing a so-called 50 original wordgooessor source file , assuming that the copier 

**glyph" on the paper versions of the forms, which glyph is adapted to run the application which created the file; a 

represents an encoded pointer to the computer-resident bitmap; or a page description file) stored in the computer to 

version assuming access, appUcation avaUabiUty, etc. Once which die copier has access and ou^uts a "subsequent 

scanned by glyph scanning equipment linked to the original" oi the document In the alternative, when the" 

computer, the con^uter uses the pointer information to 55 copiercannotdirectly access the digital representation of the 

facilitate processing of handwritten entries to fields on die document die enhanced copier can decode the document 

generation and reproduction infcamation found in the^goe^ 

What is desirable is an enhanced photocopier and/or and ^ly die infonnation to the production of a high quality 

facsimile machine which can eidier retrieve and print a new copy of the printed document. By analogous adaptation, a 

(xiginal paper version of a computer-resident document 60 f acsimile machine can access stored source files, bitmaps, or 

hereinafter referred to as a "subsequent nrip;inaK** or ou^ut page description files for outputting of subsequent originals, 

a hig^ quality reproduction of the document It is addition - In the alternative, the enhanced f ax machine can outpu t 

ally desirable that a user be able to autom «ti^fli!y rrfat^ ai^H enhanced high qualityjacsimile versions of scanned docu - 

save an electronic version of a document in addition to bein g ments having DocIDsprinted tfiercon . The inventive copier 

at?le to obtain a paper subseque nt original of same. Ease of 65 system is additionally equipped to image documents, create 

use of die'copiai is critical to die mvendon: and, i deally, all and store digital representations of pages, and create Doc IDs— 

copiers in accordance with the invention will store and_ for the pages. 
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BRIEF DESCRIPTION OF THE DRAWINGS ^scanning capability is incorporated into the ^loiocopier, a 

^ ^ . "soHcaiied perfect copier. As previously mentioned, the inven- 

FIG. I illustrates a document recognition system in accor- jg extendible to a facsimUe machine as weU. For ease of 

dance with co-pending aH)lications. description, however, only th€(^^ will be referred to 

FIG. 2 provides a sdiematic illustration of a network 5 throughout but will, except wh^eotEerwise distinguished, 

defined by the enhanced copier and associated computer. refer both to a copier and a fax madiine . the perfect copier 

no. 3 iUustrates a representative display panel for a 30 scans and decodes the DocID located on the document to 

perfect copier in accordance with the present invention. ^ reproduced. Although it may be useful to have a s^arate 

^ M, L . . . J docum ent DodD p rinted on the first pa ce of an archive d 

FIG. 4 Illustrates a comprehensive loput, archiving and document to factUute retrieval o£ : S5 ^multip^ 

outputtmg system m accordance with the F«entmvcntion. 10 document, it is intended that a ^i^arate page^^ ^ 

FIG. 5 illustrates a p-ocess flow rq>resentatively used by uoiq uely identifying ea di page, be located on eatSTpage of 

an enhanced photocopier in accordance with the f^esent a" multipage document 

invention. Up^^ decoding of the information in the DocID. 

DETAILED DESCRIFnON OF THE 15 ppcID software in the I>erfect coj a gr determines the aR,rch 

PREFERRED EMBODEVIENT pnate process for genenitmg a best available version of the 

page. The options for generating a best available version of 

As fiiUy described in co-pending patent applications a page include the following: (a) retrieving the file contain - 

eotitted "Certifiable Optical Character Recognition" (Ser. ing the digit al representation of the computer-resident pag e 

No. 07/958,938. filed Oct. 9, 1992, now abandoned, and jo (i c- t he source iixe. pitmap, or page description file) and 

Continuation Application Scr. No. 08/223,830, filed Apr. 6, outputtin g a subsequent original ver sion thereof; (6)repro- 

1994 now U.S. Pat No. 5,625.721) and "Method and duatlg the contents of the page by optical character recog- 

>^3paratus For Providing Reproduction of Printed Docu- nition based upon tht information found in the decoded 

mcnts Enhanced Optical Character Recognition" (Sct. No. DocID; (c) enhanced photocopying of the page by utilizing 

08/138,467, filed Oct. 15. 1993). the contents of which are 25 photocopy parameters identified in the decoded DocID; or, 

explicitly incoiporatcd by reference herein, infamation (d) standard photocopying of the page. A perfect copier usct 

about the contents, layout generation, and retrieval of a may specify the copy mode, as will be discussed fuither 

document can be encoded by a coit^uter when initially below. 

generating the document or upon subsequent con^uter The perfect copier 30, operating in the fi^tmod e^of 

processing thereof The encoded document information can retrieving the st(H-ed digital representation file for tfie page 

then be provided via a document marker generated on the locates, scans, and decodes DocID 37 and t hen accesses the 

face of a printed version of the document. Advanced encod- file containing flie digital representation^oUhe^p ageL-by 

ing and print resolution capabilities presently available can uti lizing the decoded information from the DocID to tran s- 

accommodate up to 30,000 bits of information in a single nut a rctncval request to the stOTage location, illustrated as 

square inch of space, while a mere 100 bits of encoded 35 archive server 32^^ at which the file is stcy^ The retrieval 

iniformation is more than su£Eicient to uniquely identify request from a perfect copi er includes an identifier uniquel y 

every atom in the known universe. Therefore, as taught by assigned to the coi>ier to establish acces s, an optional copier 

the above-referenced applications, one can theoretically user ID . the copier's destination address, the decoded file 

encode the entire document contents, limited only by the location infonnation, including the address of the archive 

amount of space on the document face that one is willing to ^ server, and the file identification information. Archive server 

sacrifice to the document marker. A marker scanner, in 32, to which the perfect copier is linked, directly or via . 

conjunction with or wholly separate from an optical page computer network, retrieves the designated fUe, from the 

scanner, can locate and scan the marker and provide the location indicated by the decoded DocID infonnation, an^ 

infonnation to an associated system equipped with the provides a die^ transmission to the copier. The ccp*^- 

appropriate recognition and decoding software. The decoded 45 receives the digital re^H'esentation and provides same t 

infonnation can then be used by the scanning system to output of a subsequent original of the page. The subsequen t 

aeate a new version of the document or to enhance the original of tiiej>agejs printed with its DodD to facilitate 

recognition, reproduction and error correction for the later copymjof tiie p age or accessing o f the^diived 

scanned document version thereo f! 

FIG. 1 provides an illustration of the representative 50 la the instance of a fax machine accessing the file having 

enhanced optical character recognition system of the the stored digital representation of the page and sending a 

co-pending applications. It is assumed that the above- digital version of the page for ou^tting at a .second 

described system includes a first document generating or rft^fving fnx mflf^iinfi the retrieval request identifies the 

document processing coiiq)uter 22 having document marker requesting fax machine, the file location and identification 

enco^Og^ y^ftware 21, a printer 13 linked to the first com- 53 information, and destination infcarmation for the second, 

putcr and equipped to ou^ut the document marker 27 with jeoaaagj g^ machine. As an alternative, the receiving fax 

die printed version of the document, a document scanner 16 machinecanobtain a DodD from the sending fax machine 

adapted to scan the document marker, as well as, or separate or from the transmitted bitm^ and thereaft^^xcque^the 

from scanning of the characters on the document, a second digital representation of the page from tfae ^rfchive se^ hL 

computer 28 having recognition software 29 including soft- 50 In the second mode of operation, the cc^icr oper^eHn 

ware 26 for recognizing and decoding the document marker accordance with the previously -referenced co-pending 

and for applying the decoded information in producing a patent qyplications by providing enhanced optical diaracter 

second version of the document, and an optional printer (not recognition (OCR) based upon information from the 

shown) linked to the second computer for outputting a decoded DocID. Assuming that the copier cannot access the 

printed second version. 65 archived version of the page, it will utilize the next best 

FIG. 2 illustrates the present inventive photocopier. In option for rq)foducing the page. Through a scan of the 

accordance with the present invention, the document marker DodD, the machine first determines if OCR is necessary. 
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e,g., no scan would be required if the entire conte nts ^'^^ 
encoded in the Docro . If not all of the contents can be 
reproduced singly by decoding the DodD. the encoded 
information will otherwise be used to accurately reproduce 
the page. Obviously, the foregoing second mode is a more 5 
costly and time-intensive mode of reproduction than singly 
photocopying the page, however, for archiving wherein 
subsequent document manipulation is anticipated, it may be 
desirable to OCR the page, and invoke DocID encoded eiror 
correction information as fully detailed in the aforemen- lo 
tioned co-pending applications. 

The third mode of operation for the perfect copier 
involves utilizing information encoded in the DocID to 
produce an enhanced, high quality photocopy of die page. 
Photocopying and facsimile reproduction parameters, such 
as exposure levels, paper size, and paper quality, may be 

fliitnmflhYrf'^lY ^Tr^unigated to thc perfect COpiCf Or pcrfcCt 

fax machine via thc decoded DocID. E^uther detail may 
include an indication of whether the page contains any 
photographic (i.e., half-tone) images and whether flie page 20 
contains any color images or text Once again, this operating 
mode is one of the alternative copy modes based upon thc 
assumption that the copier cannot access the digital rqire* 
sentation of the page from its storage location, and/or 
assuming that the user docs not require eidier a subsequent 
cffiginal or full OCR treatment for reproducing the page. 

Finally, absent any DocID printed somewhere on the page 
to be reproduced, or absent the availability or need of 
implementing any of the aforementioned options when a 
DocID is available, the page may be repro<£iced in accor- ^ 
dance with standard photocopying fax rqiroduction tech- 
nology. 

Addidonal functionality which can be realized by imple- 
menting the present invention includes: output of an entire, 
muidpage document based upon scanning of a document 
DocID or of a page DocID located on only one page of the 
document; output or replacement of missing pages from a 
document fcx which a document ID or any one page DodD 
is available; and, output of subsequent criginals for torn or ^ 
otherwise damaged pages and/or multipage documents. 
Redundancy of encoded information at various locations on 
a page can facilitate the latter reproduction scenario, wherein 
a single I>ocID location may have been torn away or 
obliterated. 

^ A user may select the Xopy Mode" and **Output Mode** 
when utilizing the inventive copier 30. FIG. 3 provides a 
representative display panel 32 for a perfect cc^er. For the 
**Copy Moder the user may select ^Tcrfect Only.** which 
option indicates that the user wishes to obtain a subsequent 50 
original of the page whiSrB5 s- t>een piaced on^the glass of 
the copier. Unless the copier can find and decode a DocID 
for the page, the copier will not provide any output for the 
user. In addition, even if the copier locates and decodes- a 
DocIDfoUl«Lpage. if thc copieLcannot access fce archive 55 
server, or other stcrace location at which a , reprgffer- 
t ation of the page jesides. a subsequent OTigTna^ cannot he. 
generated^ 

Access to an archive server can be strictly controlled by 
its owner (e.g., a publishing house, a library, a university, 60 
etc.) whereby only subscribers with verifiable ^access codes 
can request and receive transmissi(His of digital representa- 
tions of pages which are resident thereon. Royalty collection 
for receipt of subsequent original pages and documents can 
readily be tracked and executed in such a subscriber-access 65 
system. In addition, a user-subscriber can not only obtain a 
subsequent original of a page or document, but may also 
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access earlier or subsequent versions of a revised page or 
document provided that the archive server cross-references 
its iilcs and DocIDs in such a manner as to facilitate retrieval 
of related files, and assuming a functionality at the copier by 
which the user can communicate the desire to obtain the 
latest version of the page or document. Additional subpanels 
or screens of options can readily be provided at the perfect 
copier along with appropriate software to prompt a user with 
regard to alternative page and version selection, as is well 
within the purview of one having skill in the art 

Since a document DocH) may be used for a multipage 
document in addition to each unique page DocID , the copier 
panel may additionally include the * Page Selection" display 
illustrated in HG. 3. From the decoded DocID. the copier 
can obtain the document length and display the number of 
pages at die " Page Ran ge** window. The user can then adjust 
the page range to indi^te which pa ges are to be output In 
this manner, a user can readSyrqplace missing or damaged 
pages of a multipage document without having to reproduce 
the entire contents of (he multipage document Assiuning 
that the archive serve r has linked successive versions of the 
s tored page or pages of a documen t another option can be 
conmuinicated to the user for choosing one or more of the 
stored versions of the page or document, whereby the user 
can obtain an entire document history or singly obtain the 
most cunent information. 

Assuming the "Perfect Only** copy mode has been 
selected and that thc copier successfully accesses the ardiiv e 
server, on which the digital representation of the page 
residis s, the digital representation of the page is provided 
from ttie server to thc copier. T he copier then re-creates the 
page, be it a source_fi l€. bitmap, or page representation file. 
along with its DocID. as an analog version and prints the 
sut>sequeni ongmai including a printed DocID. 

Of course, the user may opt for **Photocopy Only" mode 
to simply photocopy any page, thereby settling for a 
standard, next generation photocopy of the page, and nec- 
essarily avoiding any concerns of access and copyright 
royalties or subscription fees. Sdection of the "Photocopy 
Only^ mode will invoke standard photocopying procedures 
to obtain a next generation version of thc page, in accor- 
dance with the pioL art in the photocopying technology. Any 
Vocuj on ilhe pagcbeing copied will, necessarily, be Tcpro- 
duced on the photocopy. However, the degeneration of 
quality and clarity may negatively impact the usefulness of 
the DodD for future retrieval To counter balance the 
potential degradation, DodD's are provided witii error cor- 
recting codes and redundancy encoding in order to maxi- 
mize subsequent decoding thereof. 

Finally, the "Universal Mode" can be chosen whereby the 
copier provides printed output of the page to be generated 
according to the best available method. If tf^ f pa ^ e has a 
DocID and t he copier can access the arc hive server or other 
s toragC'tScSipn on which the digital representation is 
r esident, a subsequent caigin al will be outpu t. If the page has 
no DocID. a photocopy will be made. In the Universal 
Mode, however, the copier can invoke the other two repro- 
duction options discussed above, that of enhanced optical 
character recognition of the page, or that of enhanced 
photocopying of the page. Using information encoded in the 
DocID. the copier can optimize its output even when it 
cannot access the storage location on which the digital 
representation of thc page resides. copier decodes thc 
DocID to obtain copy |>aramcters. gage layout, etc., for use 
in reproducing the image on the pageTEnhan^ OCR could 
also be performed in accordance with the teadungs of the 
aforementioned patent applications; although, as mentioned 
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above, the commercial applications of enhanced OCR at a 
copier are somewhat liimtcd in light of the increased time 
and cost of performing OCR. 

The uscrmay also select the " Output Mode" to designate 
^ yaper". *'E| gctm"'^" ^ " Paper and Hectronic " output 5 
Clearly, selection of the *Paper" option indicates that the 
usCT wishes to obtain a hard copy of the page, whether a 
subsequent original, enhanced photocopy, or standard pho- 
tocopy. T he *'Electronic** ou^ut option provides a user wid i 
die ability to electronically save a digital representation of 10 
t he page which is provided at t he imagin g surface o Ofac 
photocopier, scanne r, ta x macfiine, etc. If the usee has 
chosen tiie *'Perfecroay'*^opy mode and die •'Electronic'* 
output mode, the c(^ier w01 obtain the previously stored 
digital rqn-escntation of the page from the af^opriatc ^ 
remote archive server and save that digital representation 
ci ther at a local ardiive serverTai a local computer associate d 
with toe copier, on a permanent storage location at the_ copier 
jtseKTor on a removable storage media associated with <h e 
i^ier. Saving, or archiving, the digital representation of the 20 
page additionally involves not only a step of obtaining a 
digital representation of the page, by either digitizing the 
page or retrieving a previously stored digital representation, 
but also the steps of physically reading that digital informa- 
tion to a storage location, and creating a DocID for the stored 23 
information. In the instance of a digital r^>resentation which 
had already been stored on and retrieved from another 
archive server, and is now to be stored locally, the new 
DocID may include a pointer to the original archive server, 
along with new information about its local storage location. 30 
In the alternative, what is stared locally may simply be the 
pointer to the archive server at v^ch the digital represen- 
tation is stored, thereby maximizing utilization of locally 
available storage. 

Another mode by which a paper will be archived is by 35 
selection of 'Thotocopy Only" and "Electronic" mode. 
Rather than attempting to access an existing digital repre- 
sentation of the page, the copier will create and save a new 
digital r^resentadon. Such may be a particularly useful 
mode for saving pages which have been annotated by the 40 
user. The copier will save a bitm^ of die page, as aimotatcd , 
w hich Htmap includes the original content data, the origin al 
DocID (if one is present), and the added annotations. In 
effectT therefore, the copier acts as a flatbed scanner input 
device for the conoputer network. However, in storing the 45 
bitmap, the copier or the ardiive server will assign a new 
DocID to the new ly st ored digital representation. Since trte 
'Photocopy Only" mode does not invoke the DocID decod- 
ing software, there will not be any cross-ref earencc or linkage 
of any original and the newly cited digital representations of so 
the p^>er. Qearly, however, the document manat^ement 
software at the archive server could be modiiied to decode 
and link DocIDs even without conducting the step of obtain- 
ing the "original" digital representation of the page from a 
remote storage location. 5S 

As illustrated in FIG. 4, digital representations of pages 
can be entered into the archives DVTne copier scannin g 
met hod detailed at>ove , th e copiCT accessing of dig ijaj_rep- 
r^sgntattons Itom reinotc arcmve scrver s,"^o discussed 
above, or' through standard flatbed scanning, facsimile 60 
machine bitmap scann ing, or computer generation of the 
page, wherein ea^Tf the scanning or inputting operations. 
is followed^rjjwo step archiving protocol. Assuming a 
*T^perincrEecSonic" ouq)ut mode for a cqrier, and a 
corresponding *TPrint and Archive" output mode for a^ &5 
computer, th e copier or computer sends a message to the 
archive server indicating that a new digital represepteM^Js 
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being aeated and requesting a unique DocID for it. JJb£- 
copier or compil er may also provide the archive se rver with 
O CR and ECC information tor incorporation into the 
DociD, or such encoding may later be iqipeiided to the 
DocID at the copier or computer. The archive server allo- 
cates space for die digital rq>resentation. generates a new 
DocID including the location and transmits the DocID back 
to the copier or computer. The user's copier or computer 
receives the DocID and i ncorporates the DocID into d ie 
d igital representation c^ ^ftjLpage. The copier conyiitef 
then effects printing of the page, including the DocID and 
s imultaneousjy transmits a cKgital representation of the p_age 
to me arcmve serv er 

In a network of devices, the DocID aeation software 
could be provided to each of the inpuX devices, however, the 
archive server must identify the storage location at which the 
digital representation will be stored and provide the location 
information for indusion in the DodD. The Docip may also 
i nclude identificatjonjof the person who generated the page > 
input locati(Mi. input parameters, indicia for identifying die 
p age, a page count for multipage documents, archive desti - 
nation informatioD, and cyclic redundancy check (CRQ an d 
error correcting codes (ECC). As an alternative to the server 
generating a new DocBO for eadi new page, the server may 
issue a "bank" of DocID's which die user*s computer or 
copier may assign to created pages as needed. In issuing a 
"bank" of DocIDs, the ardiive server commits certain stor- 
age locations for the subsequently-transmitted digital 
representations, more realistically, for p(»nters to the ulti- 
mate storage locations of the later-saved digital represenu- 
tions. The archive server stores the digital representations of 
each page according to its DocID and provides storage 
management, document management, security, and account- 
ing functions relative to the pages. 

Although die manner in whidi the page is archived is not^- 
critical to the retrieval thorcof, sevCTal archiving ofi tLQai 
involve saving the page from a scan at me inventive perfect 
copier or perfect facsimile machine. Sinftware can be. 
installed at die copierjorjfax.machinc to scan and digitizeJfa e 
relevant page for transmission to a storage location, to 
append a P o cin to the di pital representation, and to transm it 
t he diffltafrepresentalion Tce .g.. bitmap file ot page descrip- 
tion files) with the DocID to^a storage location at. an 
ass ociated computer and/or archive server . When the output 
mode is "Electronic," DocID creation can be done after 
transmission of the digital representation to the computer 
and/or archive server. 

A computer at which a page is generated, may be adapted 
to include not only the familiar **Stcie'* or "Save" feature but 
also a spectiic "Archive" function or "Print and Archive" 
function by which the storage location and odier relevant 
page information are encoded in a DodD which is both 
saved with die digital representation and ou^ut whenever a 
subsequent original of die page is printed or whenever die 
file is provided to an associated component or user, j^e^ 
bitmaps can be created and archived by fax machine s, 
document scanners, and copiers adapted in accordance with 
the present invention. The bitmap, the DocID. or boUi which 
arc aeated when scanning can be saved locally (i.e.. at die 
scanning component) if sufficient local storage is available; 
can be stored on some form of removable media (e.g.. a 
writable optical disc or floppy disc); or. can be provided for 
storage at die remote location. As noted above, the DodD 
can be created at the remote storage location rather than at 
the scanning or copying location. 

Ideally, an overaU network of perfect copiers, perfect fax 
machines, con^uters. and printers can be connected to an 
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on-line document database, the archive server 32 of FIG. 2, means for accessing said stored digital representation of 

at which sufficient storage Is available for all documents said page with said address; and 

within the network. Multiple networked archive servers and means fcs* ou^utting a paper version of said page from 

on-line document databases, perhaps distributed geographi- said accessed stored digital representation or by pho- 

cally throughout the world, may be connected to perfect 5 tocopying said page when no eiicoded indicia are 

copiers via one or more computer networks. The on-line located thereon. 

document database will be adapted to provide storage man- 2. The system of daim 1 wherein said means for scanning 

agement (e.g.. compression and attendant functionality fca: further comprises means for generating a digital rcpresen- 

maxiraizing storage and facilitating access to stored tation of said page. 

documents); document management including, for exanq)Ie, lo 3, The system of claim 2 further comprising means for 

page choice and version control; security for verifying user encoding indicia about said generated digital representation 

ID*s thereby permitting access to stored documents only to of said page. 

designated users; and accounting to monitor oc^yright roy- 4. The system of daim 3 further con^rising means for 

alties and any other page access and reproduction fees as saving said generated digital representation of said page and 
may ai^ropriately be incorporated into the archive network is said indicia. 

management system. 5. The system of daim 4 wherein said means f<x saving 

FIG. 5 illustrates a representative process flow for use by said generated digital representation of said page and said 

the "perfect copier"'. At step 101 the user places page 100 on indida con^xises at least one storage location and at least 

the glass of the copier. At step 102. the user selects the one means for cataloging said indicia for subsequent access 

''Copy Mode**. For purposes of this description, selection of thereto. 

one or another of the output modes docs not affect the The system of claim 3 further comprising means for 

^ocess flow until the last step. In the **Perfect Only** copy providing said generated digital rei^esentation of said page 

mode, the copier scans the page and saves the bitmap image &nd said indicia for storage in at least one remote storage 

at step 103 and. at stq> 104 attempts to locate (he DocID. location. 

Since the "Perfect Only" mode docs not have a default 25 7. The system of daim 1 further comprising means for 

mode, the process flow will stop if no DocID is located in applying said decoded indida to enhance ou^tting of said 

step 104. If step 104 is successfiil. the DocID is decoded at paper version. 

step 105, and any ECC and redundancy checks found in the 8. The system of daim 1 wherein said means for scanning 

DocID are applied at 106. Assuming successful processing comprises means for performing optical character recogni- 

at steps 105 and 106. the copier contacts the archive sexva. tion on said page and further coiqxising means for applying 

at step 107, to retrieve the digital representation of the page. said decoded indicia to enhance said optical character rec- 

Upon successful receipt of the digital representation from ognition. 

the archive sctvct, the copier generates the requested ouq)ut 9. The system of daim 1 wherein said at least one stwage 

at step 108. As discussed above, generation of the requested location comprises a remote storage facility wherein said 

output may be dthcr archiving the digital representation and means for accessing said stored digital representation of said 

a DocID therefore, or generating a paper comprising the P^Bfi conqnises: 

page. means for establishing communication with a remote 

If the **Photocopy Only** mode has been sdected, the storage facility; 

copier also begins by scanning the page and saving a bitn:iap means for assembling at least one request packet indud- 

image thereof at step 113.Thecopier subsequently generates ^ ing at least address and page identifying information 

the requested output by either ardiiving the scanned bitmap f<^ transmission to said remote storage facility; 

or reproducing die scanned bitmap on paper at step 118. The means for transmitting said at least one request packet to 

"ordinary copy** 115. i.e. a next generation version of the said remote storage facility; and 

paper will be generated in the "P^ser'' output mode. means for recdving said at least one stored digital rep- 

For the "Universal Mode", the copier scans the page and resentation of said page, 

saves the bitmap at step 123. Thereafter, the copier attenq>ts 10. The system of claim 1 wherein said means for 

to follow the process flow for the "Perfect** copy mode. oulputting a paper version conqnises means for converting 

Steps 124-127 indude locating, decoding, applying error said accessed digital representation to an analog version of 
coirection and redundancy checks to the DocID and access- ^ said page. 

ing the archive server. If any one of the steps is unsuccessfuL H. A facsimile system for communicating at least the 

the ccpi^ defaults to outputting the scanned bitmap at lift. content data of a page, provided thereto said page optionally 

in either the "Paper** or "Electronic'* output mode. having encoded indicia containing an address at which a 

While the invention has been described with reference to stored digital representation of said page can be accessed, 
a preferred embodiment it is to be understood that various 53 said system coursing: 

different modifications are possible and are contemplated as scanning noeans for scanning said page; 

beingwithinthespiritandscopeof the invention, as set forth means for recognizing said encoded indida on said 

in the appended claims. scanned page, when present; 

What is claimed is: means for decoding said encoded indicia recognized on 

1. A system for producing a high quality paper version ai ^ said scanned page to ascertain said address; 

a page provided to an image generating portion thereof, said means for accessing said stored digital representation 

system comprising: using said address; and 

scanning niieans for scanning said page to locate encoded means for recdving said stored digital rq>resentation. 

indicia on said page; 12. The facsimile system of claim 11 further comprising 

means for decoding encoded indicia located on said page 65 digitizing means fcr digitizing the content data of said 

to ascertain an address at which a stored digital repre- scanned page to create a digitized representation if no 

sentation of said page can be accessed; encoded indida are recognized. 
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13. The facsimile system of claim 12 further comprising 
means for transmicdag one of said stored digital represen- 
tation or said digitized representatioD of said page. 

14. The facsimile system of claim 11 fiuther comprising 
at least one storage location including a remote storage 
entity and wherein said means for accessing said stored 
digital representation comprises: 

means for establishing communication with said remote 
storage entity at whidi said digital representation is 
stored; 

means for assembling at least one request packet includ- 
ing at least said address and page identifying informa- 
tion £rom said decoded indicia; and for transmitting 
said at least one request packet to said remote storage 
entity. 

15. The facsimile system of claim 12 further con^irising 
means for encoding indicia about said digitized representa- 
tion of said page. 

16. The facsimile system of claim 13 further conqirising 
means for archiving said digitized rq>re$cntation of said 
page and said indicia. 

17. The facsimile system of claim 14 wherein said means 
for archiving said digitized representation of said page and 
said indicia comprises at least one storage location at said 
facsimile machine and at least one means for cataloging said 
indicia for subsequent access thereto. 

18. The facsimile system of claim 13 further comprising 
means for providing said digitized rq>resentation of said 
page and said indicia for storage in at least one remote 
storage location. 

19. The facsimile system of claim 11 further comprising: 
means for receiving at least one digital transmission 

comprising at least content data from at least one 

remote facsimile machine; 
means for converting the content data of said at least one 

digital dransmissioQ to analog data; and 
means for outputting said analog dau as a paper version 

of said page. 

20. The facsimile system of claim 19 wherein said scan- 
ning means and said decoding means are ad^ted to scan 
received digital transmissions to identify encoded indicia 
and to decode encoded indicia identified therein. 

21. The facsimile system of claim 18 further comprisbg 
means for applying said decoded Indicia to enhance ou^ut- 
ting of said paper version of said page. 

22. The facsimile system of claim 11 wherein said means 
for scanning comprises means for performing <^tical char- 
acter recognition on said page and further comprising means 
for applying said decoded indida to enhance said optical 
character recognition. 

23. The system of dalm 1 wherein said digital refx-esen- 
tation of said page indudes page description data having 
source dau and formatting insuuctions for formatting said 
source data, and 
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said means for outputting applies said formatting instruc- 
tions to output said paper version in accordance there- 
widi. 

24. The system of claim 1 wherein said digital represen- 
5 tation of said page indudes source data, and 

said means for oulputting outputs said paper version in 
accordance with said source data. 

25. The system of claim 1 further comprising means for 
accessing related information rdating to said scanned page 
with said address. 

26. The system of daim 25 wherein said related infcx-- 
mation indudes document information identifying a docu- 
ment assodated with said scanned page and said means for 
outputting is adapted to ou^ut one or more pages of said 
document identified by said related information. 

27. The system of daim 26 wherein said means for 
outputtittg is adapted to output one or more pages of said 
docuiz>ent identified by said related information and sdected 
in response to selection input to said photocopying system. 

28. The system of daim 25 wherein said related infor- 
20 mation indudes document version information relating to 

one or more document versions associated with the content 
data of said scanned page and said means for ouQ)uttmg is 
adapted to output at least one page contained in said one or 
mere document versions identified by said related informa- 
25 tjoii- 

29. The system of daim 28 \^erein said means for 
outputting is adapted to output at least one page of a 
docunkent version identified by said related information and 
selected in response to selection input to said photocq>ying 

3Q system. 

30. The system of daim 11 when said means for accessing 
accesses rdated information relating to said scanned page 
with said address, and said means for recdving is adapted to 
receive said accessed information. 

31. The system of daim 30 wherein said related infor- 
mation indudes document information identifying a docu- 
ment assodated with said scanned page and said means for 
accessing is adapted to access one or more pages of said 
document identified by said related information. 

32. The system of daim 31 wherein said means for 
40 accessing is adapted to access one or more pages of said 

document identified by said related information and selected 
in response to user selection iq>ut to said system. 

33. The system of daim 30 wherdn said related infor- 
mation indudes document version Information identifying 

45 one or more document versions associated with the content 
dau of said scanned page and said means for accessing is 
adapted to access at least one page contained in said one or 
more document versions identified by said related informa- 
tion. 

SO 34. The system of daim 33 wherein said means for 
accessing Is, adapted to access at least one page of a 
document version identified by said related informatioD and 
selected io response to a selection input to said system. 

* * ♦ ♦ * 
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